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30DIUM estriol glucosiduronete wes isoleted from humen pregnency urine
in 1936 by Cohen end Marrian,2 but ite complete structure remeined unknown.
¥e present evidence for the structure of pure estriol glucosiduronic acid
isoleted in our leboretory.

Twenty liters of third trimester humen pregnency urine wes processed

by & semi-continuous modificetion of the extraction sequence developed by

Grent snd l'-farrien.5 However, the firet extraction with n~butenol was done

et pH 7.5, end the subsequent lsoletion proved to be more efficient. The

Postdoctorel fellow supported by Institutionel Grent to Roswell
Park Memorial Institute from the United Stetes Public Health
Service.

SeL. Cohen end G.F. Nerrien, Biochem. J. 30, 57 (1936).

In retrospect it seeme probeble thet the iscleted meterisl umey
heve been conteminsted with glucuronides of l6-epiestriol, 16el=
hydroxyestrone etc., though there is no evidence thet this wes
ectually the cese (Dr. G.F. Merrien, privete communicetion)s

3 J.K. 3rent end G.F. Merrien, Blochem. J. 47, 1 (1950).
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184 Structure of estriol glucuronide No.5

ﬁrine, in shich 10-13 mg of estriol psr liter wes determined by enelysis,4
afforded C.286g of crystalline sodium estriol glucosiduronste (I},

m.p. 24%° (clec.),5 A%gﬁ 280mp. Estriol glucosidurcnic ecid (II),
previously described es amorphous,}was obtesined crystelline for the first
time by dissolving the selt I in weter satureted with n-butsnol snd
scidifying the solution with hydrochloric ecid to pH 1. Thie procedure
wae repested twice, affording enaslyticelly pure ecid II es tiny white
needles, 0.150g of II from 0.275g of I, m.p. 221-222° (dec.),AE;‘gH 280mp
(82100), NS QPN MeOH-EOH z00n,(c, 61.795 H, 7.27; neutrel equiv. 478).

R' Compound R Rl R2 R5 R4
Al R
- I OH CH GA ©Ne OH
I1 O OH GA H OH
III OMe OH GA Me CH

IV OMe OMe GA Me OMe

¥ _ ecoo0r® VasVb OMe OMe OH

R 0 VI Ohc sC Ohc
N 0— VII OAc OH Ohc
®

VIII OhAc OMe Ohc
IX OH OMe OH
Estriol glucosiduronic ecid II, on trestment with diezomethane in
dichloromethsne — methanol, efforded the methyl ether-ester (III)},

Ag&gﬂ 278mp, 286mp. The ester III, without purification, wes exhsustively

4 7.8, Brown, Biochem. J. €0, 185 (1955).

> All melting pointe were determined on e Kofler Audiohm Thermistor
hot stage of A.He Thomas Co., Philedelphia, Pa.
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methyleted by diezomethene in dichloromethene in the presence of boron
trifluoride catalyst.6 The totelly methyleted product (IV),7 obteined in
49,57 overall yield from II, m.p. 140-141°, A o70mu(g1800), 287up
€1620), A%HCL 5,724, 8.77p(c, 65.78; H, 8.13), wes hydrolyzed by
boiling 4 X hydrochloric scid in 10% ethenol to 3,178-dimethoxy-1,3,5(10)-
estretrien-l6d-ol (Ve),’ thin pletes, m.p. 165-166°, AEYCH 270mpu(e1950),
287up(€1820). This degradetion product Ve hed ultrs-violet end infrered
spectre superpossble with those of the synthetic product Vb of unequivocal
structure described below, end the compounds shoved esn undepressed mixture
melting point.

The intermediste in the pertial synthesis of eetriol,8 3,16 -
discetoxy~1,3,5(10)-estratrien-17-one(V1), wes reduced with sodium boro-
hydride in methenol below +5° to 5,16drdiacetoxy-l,3,5(10)-estretrien—l7p -
ol (VII), m.p. 154.5-155.5°, AEYOH o6up(e710), 275mp(8653), ASHaCla 5,69y,
5.79p, 8.25p(broed) (C, 71.12; H, 7.57; ecetoxyl, 22.8).9 heid cetalyzed
diezomethene methylationé of VII efforded 5,16d-diacetoxy—17p -methoxy -

1,3,5(10)-estretriene (VIII), m.p. 108-109°, AEY%H 268mu(e810), 275mp(e780),

6 M. Neemen, M.C. Ceserio, J.D. Roberts and ¥.S. Johnson, Tetrshedron

& 36 (1959).

7 The compound wee chrometogrephicaelly pure.
8

N.S. Leeds, D.K. Fukushime end T.F. Gelegher, J. Am. Chem. Soc. Zé,
2043 (1954).

9 a portion of VII wes re-oxydized to VI by chromic anhydride-
pyridine reepgent, G.I. Pocs, G.E. Arth, R.E. Bsyler end L.H. Sarett,
Je_Am. Chem. Sogc. I3, 422 (1953).
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7\2}:;"11 5.68p, 5.78p, 8.28p(broed) (G, 71.30; H, 8.08; methoxyl, 7.85),
vhich was seponified with 10% ethenolic sodium hydroxide to 17p-methoxy—
1,5,5(10)-estretrien-3,16d-diol (IX), m.p. 191°,Af:gﬂ 281mp(g 2010)

(C, 75.27; H, 8.69; methoxyl, 10.59). The diol IX was methylsted with
diazomethane in dichloromethene-methenol to the synthetic 3,17p~dimethoxy-
1,3,5(10)~estratrien-16d-ol (Vb),7 thin pletes, m.p. 165-166°,>\fl:gH 279up
(€1990), @87mp(g1820) (C, 76.0%; H, 8.90), identicsl with the product Va
obtained by exheustive methyletion snd hydrolysie of estriol glucosiduronic
acid II.

We heve confirmed the eesrlier findings of Merrien et gl.2’5 which
indiceted & partisl structure for estriol glucuronide heving one alcoholic
hydroxyl group combined by e p-glycoaidic linkege to a uronic ecid, most
likely glucuronic acid. On the bmesie of our evidence we sssigned to urinsry
estriol glucosiduronic ecid II, m.p. 221°(dec.), the structure of 3-
hydroxy-l,5,5(10)-eetratrien—l?@—ol-l6¢-yl-e-D-glucopyranoeiduronic ecid.

The structures of other glucuronides related to II in humsn preg-

nency urine are being studied.t0

10 qnie investigetion wes supported by grente from the Awmericean
Cencer Society P-265, snd the United Ststes Public Health Service.



